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Introduction 

This report is a synopsis of the first major product of 
a two-year research contract entitled, "A New ANSI Standard 
for the Physically Handicapped." The purpose of the project 
is to identify the necessary revisions and additions to 
improve the existing American National Standards Institute 
ANSI A117.1 standard, "Making Buildings Accessible and 
useable by the Physically Handicapped." 

This report presents, in condensed form, current knowledge 
regarding barrier-free design, or the process of making 
the built environment accessible to people with disabili- 
ties. Specifically, the report describes: 

1. The history and trends in efforts to achieve 
a barrier-free environment; 

2. The extent of the problem, i.e. whom it affects; 

3. Existing federal, state and municipal legis- 
lation and regulations regarding barrier-free 
design; 

4. Research findings that could be applied to the 
design of barrier-free environment; 

5. Knowledge abo .t the effects of barriers on the 
life patterns of people and how those effects 
could be mitigated; . . 

6. Available building products and their suitability 
for use by people with disabilities; and, 

7. A collection and comparison of all available 
design criteria for barrier-free design. 

Building on this initial data and knowledge base, the next 
stage of the project will focus on: 1) identifying partic- 
ularly difficult design problems and solutions to them; 
and 2) laboratory testing to resolve conflicts and inade- 
quacies in existing design criteria. A third phase of the 
project will be the development of proposed standards, 
both content and format, that receive a consensus approve, 
from representatives of consumers, designers, the building 
industry and regulatory agencies. These standards will be 
submitted by HUD to ANSI for approval. Other products of 
the third phase will be a cost-benr.f it study on barrier- 
free design, and development of model legislation. 

1. ACCESS AS A CIVIL RIGHT 

The civil rights of disabled people are slowly but surely 
being guaranteed through legislation and court action. 
Although people with disabilities are not yet included in 
civil rights legislation, there is a trend in other 
legislation to mandate antidiscriminatory guarantees 
similar to those that racial minoifities, women and the aged 
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have received regarding employment, use of places of 
public accommodation, housing, etc. The right of access 
to the built environment is firmly established in existing 
civil rights legislation, although it is not specifically 
directed to access by disabled people. Specif ic policies 
need to be created that implement total accessibility for 
disabled people to all community support systems. This 
will insure that one group of people is not unwillingly 
segregated from full participation in normal community 
life. 

The above paragraph summarizes the main theme of the section, 
"Access as a Civil Right." The following is an outline of 
the contents: 

1. A brief history of the barrier-free design movement 

2. Legislation specifically regarding b arrier-free 
design: 

PL 90-333 Vocational Rehabilitation Act of 1964; 

PL 90-480 Architectural Barrier Act of 1968; 

PL 91-205 Amendment to PL 90-480; 

PL 93-112 Rehabilitation Act of 1973; 

PL 93-518 Rehabilitation Act of 1974. 

3. Legislation regarding civil rights of minorities: 

PL 85-315 Civil Rights Act of 1957; 
PL 88-352 Civil Rights Act of 1964; 
PL 92-496 Act to Extend Life of Civil Rights 

Commission; 
Equal Rights Amendment of 197 2. 

4. Parallels drawn between the physically disabled 
minority group and other groups disadvantaged in 
civil rights, e.g. women and the aged. 

5. Normalization approaches taken by Denmark, Sweden 
and Holland. 

6. Conclusions and predictions for future concepts of 
barrier-free design as a civil right of the handi- 
capped . 

2. DEMOGRAPHY OF DISABLED PEOPLE 

In order to justify the creation of a barrier-free environ- 
ment we must demonstrate that a significant percentage of 
the population requires such an environment in order to 
enjoy the full rights of citizenship. This section of the 
report demonstrates through the use of statistics that the 
need is sufficiently great to require it. The population 
that would benefit is comprised of individuals with 
physical disability, learning disability, and also the 
elderly in general. 
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Of the 199,843,000 people in the U,S, in 1970, a total 
of 23,630,000 had limitations of activity (NCIIS, 1970). 
This figure includes those people with activity limita- 
tions who are 65 years of age and over. According to 
the 1970 census, there were 20,049,592 individuals 65 
years of age and over (USDHEW--SRS, 1970)- The percentage 
with activity limitations greatly increases with age. 
In addition, the degree of activity limitation and the 
incidence of multiple chronic conditions increases with 
age. Since disability is highly related to age, it is 
difficult to omit any older person from the total figure. 
They are all likely to suffer a disability; thus, when 
considering the target population for barrier-free design, 
the entire elderly population plus the younger disabled 
population can be added together. This results in a total 
of 32,030,000 people or 16 percent of the U.S. population 
(the SRS figure was adjusted to subtract that 42 percent 
of the elderly population already included in the NCHS 
number) . 

The National League of Cities conducted a study using both 
existing and hypothetical buildings to determine costs 
for making buildings barrier-free. The construction cost 
for total accessibility of three new existing structures 
was estimated to be less than 1/10 of 1 percent. Con- 
struction costs for six of the seven hypothetical buildings 
studied for barrier-free design could have been less than 
1/2 of 1 percent (National League of Cities, 1974) . 

A barrier-free environment means total independence to 
many disabled or elderly people who would otherwise need 
to be dependent upon an institution, a family or an aide. 
The latter course of action is very costly indeed, partic- 
ularly if the service were needed over an extended period 
of time, which is often the case. 

To use paralysis as one example of an impairment, studies 
show that among persons 45 years and over, the rate of 
cases of paralysis decreased steadily with increasing 
income. The rate of 25.4 cases per 1,000 population among 
older persons, with a family income of less than $3,000, 
was about three times as high as the rate among older 
persons (8.4/1,000), with an income of S10,000 or more 
(NCHS, 1963-65). Obviously, this shows that the group who 
would have the greatest need for an aide or need to remodel 
wouJd be the least financially able to do so. Furthermore, 
the independence gained by having a barrier-free environment 
would give a psychological boost to a population that often 
suffers from chronic depression. 
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By gathering statistics on various disabilicy concerns 
and then more precisely on specific chronic conditions, 
the real need for eliminating architeccural barriers can 
be demonstrated • Proce^^ding in this manner, we can them 
determine which disabilities should be considered as 
priorities when developing standards to make buildings 
accessible for all. 

In order to decide which disability concerns to use as 
guidelines for collecting data, as well as to describe 
the relationship of the disability to task dysfunctions in 
the environment, we took into consideration which groups ^ 
of disabilities would be most likely to create difficulties 
with activity and mobility in the environment. The six 
definitions used by ANSI A117.1 (1961) were considered, 
but we felt that they were not inclusive enough to include 
all of the problems or "task dysfunctions" that the disabled 
and elderly might encounter. By limiting ourselves to 
these six definitions, we felt that it would be more 
difficult to resolve the priorities for design solutions. 
We developed disability concerns that reflect such task 
dysfunctions. The disability concerns used for our 
analysis are: 

A, Difficulty in Interpreting Information: individuals 
who have impaired abilities to read or reason and would 
have difficulty with electrical controls as well as 
directional or functional ones, 

Bl. Severe Los of Sight: individuals who cannot read 
ordinary newspaper print with eye glasses, are 
legally blind (20/200), or have vision field defect 
of 10 percent or less, 

B2, Totally Blind, 

C, Severe Loss of Hearing: individuals who cannot under- 
stand useable speech with or without amplification, 

D, Prevalence of Fainting, Dizziness or Poor Balance: 
individuals with Meniere's disease, hemiplegia, etc, 
and some pregnant women, 

E, Incoordination: individuals who have difficulty in 
controlling and placing or directing their extremities, 
o,g, those with crebral palsy or other neurological 
disorders. 
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F. Limitations of Stamina: individuals who become short 
of breath and/or experience an abnormal elevation in 
blood pressure from vvalking long distances or climbing 
stairs, e.g. those with cardiopulmonary disorders or 
severe hypertension . 

G. Difficulty in Moving Ahead: individuals limited in 
locking up and down or side to side. 

H. Difficulty in Lifting and Reaching with Arms: indivi- 
duals with decreased mobility and range of motion 

of upper extremities as well as those confined to 
wheelchairs . 

I. Difficulty in Handling or Fingering: individuals who 
have difficulty performing f^mctional activities 
with hands, e.g. one who has severe arthritis or 
fixed contractures from an injury such as a third 
degree burn. 

J. Inability to Perform Upper Extremity Skills: 

individuals with complete paralysis, lack of coordina- 
tion or absence of upper extremities. 

K. Difficulty in Bending, Turning, Sitting or Kneeling: 
individuals with severe arthritis of the spine or 
those in back braces and plaster body casts. 

L. Reliance on Walking Aids: individuals who use leg 

braces or artificial legs and those who need crutches, 
canes or walkers. 

M. Inability to Use Lower Extremities: individuals who are 
unable to move about except by use of a wheelchair. 

N. Extremes of Size and Weight: individuals who are 

extremely tall, extremely short or extremely overweight. 

Individuals who comprise the various groups of disability 
concerns have certain task dysfunctions or difficulties in 
relation to architectural building elements. By determining^ 
the task dysfunctions for each disability concern and comparing 
them with the population data for these fourteen categories, 
the priorities for design solutions may be resolved. Unfor- 
tunately, there is Jittle comprehensive data available that 
relates to degree of task dysfucntion for each disability 
concern. For example, statistics are available to tell us 
the number injured by burns (NCHS, 1960-62). However, there 
is no further breakdown to indicate what degree of task 
dysfunction there may be for burn cases in relation to 
lifting and reaching, qrasping and pinching or bending, 
turning, sitting and kneeling. Likewise, the same is true 
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for data on arthritis. The National Center for Health 
Statistics has statistics for the population with 
arthritis in hands, feet and hands, and feet (NCHS, 
1960-62). However, the degrees (mild, moderate, severe) 
are not listed separately. Since moderate and severe 
listings are combined, one is not able to determine 
specific task dysfunctions for these individuals. 

Figure 1 presents data for the U.S. population with 
actual and potential disability concerns. For some 
disability concerns, such as severe difficulty in 
lifting and reaching with arms, an estimate is available, 
however, data for other disability concerns as a total 
are unavailable. When considering limitations of stamina, 
for example, a figure for actual limitations could not be 
obtained, but data for nearly all chronic conditions in 
that category were obtained. 

It would seem that we could simply add the total of all 
chronic conditions related to stamina to obtain a total 
figure for that disability concern. The problem with that 
approach is th.at statistics may be available for the 
population with heart disease or emphysema, but present 
statistics do not shov/ what percentage of those people 
actually do have limitations of stamina. Nevertheless, 
the total can be utilized as a "potential" figure rather 
than actual, as long as the distinction is made clear. 
Figure 2 shows that although some concerns have an estimate 
of incidence available, when uic number of people who may 
have that disability is reviewed in terms of chronic 
conditions and impairments, the potential can be much 
higher than the estimate. 

Aside from general lack of data on task dysfunctions, there 
are many other problems and questions that arise. One is 
the variance of definitions between statistical sources. 
The inconsistency in definitions causes inaccuracy and 
uncertainty in data collecting. Also the area of temporary 
disabilities could give rise to question. We feel that 
temporary disabilities need to be included, since at any 
given period of time there is a substantial number who will 
temporarily encounter mobility problems in the environment. 
Another problem is the chronic condition, or disease that 
is progressive in nature or that is not consistent in 
respect to the area of the body affected, such as multiple 
sclerosis or rheumatoid arthritis. We know that some 
afflicted individuals have a multitude of task dysf unctions^ 
but on the other hand some may function very well in their 
environment with relatively few task dysfunctions. 
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Still another problem is the area of multiple disabilities. 
But statistical sources do not take into consideration 
specific conditions such as an individual who has heart 
disease, emphysema and is also an above-knee amputee. 
From experience, a physical therapist knows that these 
individuals are encountered frequently and there are 
certainly many other combinations of chronic conditions 
which in the end lead to even more complex task dysfunctions. 

The major source for health statistics in the U.S. is 
The Vital and Health Statistics Series from the National 
Center for Health Statistics, Through correspondence 
with health organizations in requests for statistics, 
replies most often were directed to, or taken from, 
The Vital Health Statistics Series , The Social Security 
Administration and the United States Census Bureau also 
have some useful data available. The present data does 
little to assist designers in determining task dysfunctions 
as guides for design criteria. It would be more effective 
to conduct a survey of functional abilities among specifi- 
cally diagnosed individuals, and create a proper data base 
for this work. 

However, the existing information system was not designed 
to provide precisely the kinds of data needed for this 
study. Such a method would produce a more accurate account 
of actual task dysfunctions. Within this approach, a rating 
system could be developed to take into account those with 
temporary disabilities, those with diseases which are pro- 
gressive in nature, and those with multiple disabilities, 

3, STANDARDS AND CODES REVIEW 

A review of all state and federal legislation and standards 
addressed to barrier-free design, all model building codes, 
several municipal codes and some international standards 
revealed the following: 

1, The original ANSI A117,1 Standard has been either 
adopted or used as a model by all 50 states, 

2* Many states have deleted sections of ANSI A117,1; 
others have added to it, 

3. Model codes have differed from ANSI A117,1 in some 
important areas 

4. Standards issued as regulations of Federal agencies 
have used ANSI A117,1 as a model, with some agencies 
making many changes to it. 
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5. The variances from ANSI A117.1 made by states, model 
codes and agencies generally apply to areas that 
were inadequately treated or to the form of the 
requirements; there has been a trend toward quanti- 
tative criteria rather than qualitative criteria, 

6. There is a lack of uniformity and proliferation of 
differences in the variances, 

?• There has not been a conclusive, explicit policy 
regarding the target user population for standards, 

8. Ambiguous wording in standards is a continuing problem, 

9, The style of presentation of material is often not 
amenable to use by architects and builders, 

10, There has been little or no attention to buildings 
other than publicly used buildings, 

11, There is an inadequate base of information regarding 
the use and design of building products. 

Recent efforts by state governments and the federal government 
have sought to resolve some of the problems associated with 
design standards. Many states have extended the scope of 
barrier-free legislation to include privately funded, 
publicly used buildings and facilities. 

Findings of the review are presented by comparing ANSI 
requirements with the various standards and with an exhaus- 
tive list of items culled from the review. Examples of 
the various materials in this review are displayed in 
Figure 3 through 7. 

Work is still under way gathering international materials. 
Standards have been obtained from Engleand, Sweden, 
Denmark, New Zealand, Australia, Netherlands, West Germany, 
France, Canada, Israel, Japan, and Norway, 

4. REVIEW OF HUi4AN FACTORS RESEARCH 

Human factors research has focused on the fit between human 
performance and physical environment, A review of this 
area produced a unifying concept for barrier-free design ? 
buildings conception puts accessibility concerns into an 
exhaustible framework of human performance. It allowed the 
generation of an exhaustible list of information needs for 
design (Figure 8), Empirical research findings were 
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reviewed to idnetify how these information needs are 
presently baing met. Methodological limitations of 
human factors research have also been noted. The review 
highlighted many areas in human factors work on other 
task environments that provide knowledge and principles 
directly transf errable to designing buildings for access* 

Human factors research on functional anthropometry, biome 
chanicsr information display and specific task environ- 
ments was reviewed to assess the scope of existing 
empirically based principles that are useful for design. 
Fran this review, the following broad conclusions can be 
drawn: 

1. Functional Anthropometry 

A. The principles of applying anthropometric 
data to design are well established; 

B. There is a need for better data on 
vulnerable populations; 

C. The most useful kinds of data to obtain would 
be dynamic and situation based. 

2. Biomechanics 

A. There is a need for comprehensive presentation 
of information on range of movement for diiablsd 
people; 

B. Basic, but crude principles for considering 
range of movement and accuracy in design are 
evident; 

C. General principles for considering speed of 
performance are well established; 

D. There is a need for data on strength in 
situations typical of building use; 

E. There is a need for general data on strength 
of vulnerable populations; 

F. Some data on endurance and comfort is available, 
yet there is a complete lack of data for some 
important design concerns regarding vulnerable 
groups. 

3. Information Display 

A. Principles of coding and organization of 
information are well established; 
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B. There is a great deal of general design data 
available,, much of which can be applied to 
vulnerable users; 

C. Information is needed about the perceptual 
process of vulnerable groups • 

4. Specific Task Environments 

A, Research on specific task environments can 
provide important data on relationships 
between elements in a setting; 

There has been little empirical research on 
kitchens and bathrooms for vulnerable groups; 

C. Some existing research areas require further 
attention. 

5. Research Methods 

A. Research methods in human factors concerning 
access should strive to simulate field 
conditions more closely; 

B. Methods with less reactivity and bias should 
be developed; 

C. Subject selection and description should strive 
to improve the scope of generalization from the 
sample population. 

On the whole r existing human factors knowledge includes a 
great deal of design information pertaining to access. 
There are also some important information gaps. Figure 9 
shows part of a graphic analysis of the information 
available. 

5. SPATIAL BEHAVIOR OF DISABLED PEOPLE 

The built environment communicates to those who use it. It 
speaks a kind of "silent language" (HalX, 1959) that 
transmits messages about appropriate behavior and meanings* 
These messages also can have an effective component that 
reflects back to the user. Individuals who, because of 
disabilities, are "illiterate" in the language of environ- 
ment, or who interpret messages through a physiological 
screen, may not receive important information or may inter- 
pret messages differently than the ablebodied. Illiteracy 
and interpretation problems can result in inappropriate 
behavior, confusion, or negative feelings of self -worth. 
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The way one organizes space as a mental image is based on 
how one experiences it» Although further research is needed 
in environmental cognition, it appears that people with 
disabilities may image space differently than ablebodied 
people^ since they have different kinds of experiences • 
Differences in experience lead to differences in the 
valued parts of the environment and in systems of 
orientation. 

Territorial behavior is closely associated with social 
dominance. Exclusion through environmental barriers can 
be viewed as a form of territorial behavior whereby the 
ablebodied claim the best space. The disabled act out 
their low position in the dominance hierarchy by being 
forced to occupy stigmatized insititutional space . 

The development of competence-building settings can aid 
the adaptive capacity of disabled people. We view the 
relationship between these two as a set of interlocking 
careers: the adaptation career of the individual and the 
adaptation career of the environment. They are interlocked 
because if the environment is modified to meet the needs 
of a person then one has in effect increased his competence 
and therefore made him adapt to the circumstances. Envir- 
onments must be designed so that they can adapt to match 
the physiological c?,reer of the individual. 

Although we have identified several discrete psychosocial 
implications of inaccessibility, they do not act indepen- 
dently to affect a person's behavior. The entire social 
and physical world impacts on a person. Individual forces 
in that life space cannot be added together as simple 
sums; rather, the forces in the life space work as a whole 
and as a function of the individual as well. For example, 
all disabled people probably do not experience the negative 
effects of territorial exclusion as social dominance. 
Moreover, attitudes and actions of other people that send 
positive messages to the disabled person may counteract 
negative messages from an inaccessible building. 

It is important to remember that a society may act suppor- 
tingly in many ways through interpersonal actions of its 
members but so-ial actions in shaping the physical environ- 
ment may be unsupportive — not because of attitudes, but 
because of traditional ways of building and lack of alterna- 
tives. If our society should change its attitudes toward 
disabled peoi^Ae, without corresponding changes in the built 
environment, a truly responsive life space will not exist. 
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The task which faces us is to design truly responsive 
environments wherein all people have opportunities to 
develop competence as being a quality which lies exclu- 
sively within individuals. Rather, it is a relationship 
between oneself and the object that one is attempting to 
manipulate. Environments are constructed to meet the 
physiological norms of normal people, to allow the average 
person to display an average amount of environment competence. 
If the deisgn of the environment gets out of line with 
the physiological norms of people, then they of course 
become less competent. The term often applied to an environ- 
ment where such a discrepancy exists, is nonfunctional, 
i.e. one cannot function (be competent) within it. When 
such a condition exists, the blame for the misfit is placed 
upon the environment and it is subsequently change'^. Since 
the disabled person has different physiological norms it^ 
is only natural that his reltionship to the enviroPinent is 
different from that of the able bodied. 

Fortunately, environments do not have to be. designed for 
the exclusive use of any one group. For a rel^itively low 
cost existing enviornments can be modified to allow people 
with disabilities to interact competently in them. The 
cost of designing new environments that take into account 
the perspective of the disabled is even les'S. Environmental 
modification should not, of course, be looked upon as a 
panacea to stigma. It will not eliminate uhe stigma of 
disability. It will, however, decrease that stigma to the 
degree that it increases the person's environmental 
competence. We. therefore, have it in our hands to sub- 
stantially increase the quality of life of a r.ection of 
society that has needlessly suffered for too long. It is 
of course extremely difficult to change the minds of 
people. One cannot simple legislate away stigma because 
such stigma arises out of interaction between people. We 
can, however, legislate the design of the physical environ- 
ment and by changing the conditions under which people 
interact eventually change the very quality of that inter- 
action. Hopefully, this will bring closer the day when a 
person with a crutch is no longer considert*d first and 
foremost a "cripple" but as someone who is essentially a 
human being with the good and bad qualities that make up 
that identity. 

The individual can make adaptations to a poorly fitting 
environment but successful adaptations can often be made 
more appropriately and effectively through design. 
Developing responsive environments requires a focus on the 
role of the physical environment and the many effects it can 
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have on human behavior • Particularly in respect to mobility, 
designers and planners must give attention to the specific 
parts of the environment that should be changed • For 
example, should public interurvan transit systems be made 
more accessible or should the need for them, through land 
planning and pedestrian planning be reduced? It appears 
that responsive environments should begin in the home and 
extend throughout the community. Their development concerns 
policy and planning issues as well as building design » 

6, BUILDING PRODUCTS REVIEW 

One important area in design of buildings that has received 
little attention with respect to barrier-free design is the 
selection of building products — those manufactured producte" 
that are permanently attached or installed in buildings / 
pliirabing fixtures. A method was developed to analyze 
products to identify those features that are hindrances to 
use by disabled people. The central element in this method 
is the "enabler," an ideogram that represents abilities as 
a basis for design. Analysis matrices were developed to use 
in evaluating any building product (see Figure 10) . Twelve 
complex products, such as telephone booths, stoves and 
refrigerators, were also analyzed and recommendati-ons made 
for selections (see Figure 11) . There is much room for 
improvement in design of these products. Although many 
products are made with easily used features, the most useable 
features are often not found together or are not widely 
available. The major problem area is height of controls and 
compartments for kitchen and laundry appliances. 

7. PERFORMANCE CRITERIA 

The final section of the report catalogs recommendations on 
design features, i.e, width of doorways, height of toilets, 
etc. All available recommendations for specific features 
have been listed with their sources so that comparisons can 
be made. The listing has been used to identify those areas 
where consensus is available and those where recommendations 
vary widely. It has also been compared to information needs 
generated in the human factors review to highlight those ^ 
design concerns that have received inadequate treataofint in 
guidebooks and other literature. Areas of conflicting 
recommendations and inadequate knowledge have been selected 
for laboratory testing which have already begun. Figure 
12-15 show examples of the recommendations we have assembled. 
From reviewing these examples it is clear that there is a 
great deal of ambiguity in available recommendations. This 
is due to the many recommendations that are not based on 
empirical research and the lack of a major source of recommen- 
dations for areas not covered comprehensively in ANSI A117.1 

16 



a 

J 
& 

•H 
•H 

•§ 

•H 



O 



C0 
U 



X 

• # 

CO 

• f 

s 

s 

M 

(>4 



ERIC 



00 
K 



E 



O 
Dl 
«} 



c 
o 
o 
o 



E 



CO 
CO 



I 



O) 

IE 

u 
O 
Q> 



c 
o 

o> 
c 



c 
o 



• 

o 



c 
o 

•I 

3 
CL 
O 



2 



a 



O 
m 

CO 



> 



o 
o 



3 
u 



o 

c 
o 
u 



c 
o 



c 

E 
1- 

a 
E 



c 
o 



c 
o 
u 



c 
o 



JZ 

o 



I I i 



« 1 



o 



CO 

t-i 
*^ 



GO 




o% 


CO 




iH 


n 


vO 




O 


O 


t-i 


• 


iH 














^< 




m 


m 


00 








CO 




1 


: 






CO 


CO 


VO 


c\ 


vO 


vO 


vO 


iH 


o> 












3 






>^ 










CO 


o\ 


m 




fn 


o\ 


CO 


<^ 


CM 




o 





^ o 



CM 
vO 



0\ 



60 

2 ^ 



a 
« 

u 

0) 

o. 



d 0) 



CO 



e T) 0) 

O B 
Ki CO 

1"^ . 

u 

u o o 

0) 0) iH 
0) 

0) 0) 

O O 



U 

^5 



« 3 

u 
a 

t: (0 



(0 



W 

a 
o 

CO 

•H AJ „ 
AJ «d O 
•H O AJ C 
t< O O AJ 
tH CO TJ »-< 

AJ (0 V4 a 

t-i D 0) 0) 



(0 

iJ 
u 

iJ 

a 

o 
o 

0) •H 

CO 

<1) ,C 

CO AJ 



o 
u 

a 

CO 



<: O « H « 



c 
fd 

32 CO (d 

I 0) •H 

t< iH 60 

0) 0« 0) 

AJ TJ iH 

(0 «« -W f-H »-< 0« 

C ^1 CO D -H 

V4 Id 0) O (9 6 

D ^ ^ jS 3 0) 



O </5 Cy 32 



CO 
»H 

«d 

•H O 

td *J 
u u 

jO 0) 
0) AJ 
U CO 

5S 



I 

0) 
•H 

u 

eo 
o 
t-i 
o 
u 
o 

0) 
AJ 

£ 

AJ 



0) 

o 
u 
o 

04 



O i-H 

rH CM ro <f ir> vO CO a\ rH f-H 



fd 
o 

AJ 

cd 

D O CQ 



U Vi 



16 



o 



o 



B 
o 
u 
m 

•o 

(U 
4J 

cd 
o 
cd 
^J 



vD 
VO 



0) 

cd 

00 

3 

U 

a 



0) 
AJ 

00 
00 

a 

U 

u 
u 



o 

i:; 

4J 

o 
o 

CO 



o 
o 

CO 



^1 AJ 

00 iH iH 

AJ 4J c 

rH O 

Ti ^ U 



0 

o 

4J 

cd 

;^ 
o. 
o 
p. 

TJ 

<D 

»4 
•H 
»H 

cd 

a 
o 

•H 
AJ 

AJ 

AJ I 

CO CO <l) 

C i' 

CJ 

O 00 o 
n r: 



> 
o 



»H CM fO SJ iTi \f> 



o 
c 



17 



FIGURE 3-S: Scope of Federal Regulations 
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Federal Agency 
ANSIA117.1 Review 

X-Denotes addition to or change from 
VaNSI A117, 1-1961 (k-1971) 
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FIGURE 6-S: Example Review of Scope of State Regulations 
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FIGURE 7-S: Example of Review of Stat* Criteria 
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State Review 

B: Building Elements 


^* 

::> 

<y 

•c2 

\-\ 

00 


R: recommended 

X: quantitative criteria 

/: qualitative criteria 

*: ANSI A117.1 section deleted 

STATES WITH REQUIREMENTS 
ADDITIONAL TO ANSI 


1 SITE DEVELOPMENT 


r 

Siting 




grading 


X 




proximity of facilities 


; 


NY 


Outdoor Circulation ~ Walks 






width 


X 


FL, MA, MI 


slope 


X 


NY, VA 


surfac* 




KS, MN. TX, VA 


In t«rsec tions 


/ 




levtl platform whtre door swings out 


X 


MO. WV 


level platfora where door swings in 


X 


MA 


level platform dimension at door edge 


X 


MI, MN 


handrails 




NY, VA 


rest areas 




VA 


Curb Cuts 




cuts per lineal block 




CA,FL,lCY,MI,NC,NJ,OR,VA,WI,WV 


width 




CA, NC. OR, WV 


slope 1 


CA, NC, OR, WV 


surface 




CA. WV 




identiflc'ition for blind 






Parking Facilities 






required no. of spaces 


/ 


KY, MN, NC, NY, VA 


space width 


X 


CT, NC, NY, VA 


space identif icaticn 
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MA, MI, MN 


planning of spaces 


X 
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FIGURE 9A-S 
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Summary : Information on 
Task Environments for 
Access 

V 


FOR ABLE-BODIED PEOPLE 


FOR DISABLED PEOPLE 


Code: 

K no Initi Av il WiMe 

U Info iivr.^n i' 1.-, not cn\*\t \cti\\i 1 .kp.I 
1 1 II Itr.l v.il 1 ' 

A-<«i]ri)UAl«r V t i V 1 «« 

0-ffoliil Jon ol>'^loii<i 

/3 * y/ ^ 

SOURCES^' » 


1 


Passing Through Openings 










a, height of openings 


A 


A 




b, width of openings 


A 


A 


4, 8, 15. 16* 


c. approach configuration 


A 


L 


4, 16* 


^d, number of openings needed 








2 


Operating Electronic and Mechanical 
Contiols 












a« CG 


nfiguration of control 


A 


u 




b, location vis-a-vis reach 


A * 


L 


4, 6*, 4* 


c. force activation 


A 


U 


11, 13 


d, type of activation motion 


A 


U 


11. 13 


e, speed of activation 


0 


0 




f, relationship to other controls 


c 


C 




g. number of controls 


c 


C 




\h, type of feedback 


0 


0 


J 



(§ only noted for empirically based information 

* information on disabled only 

i same sources for able-bodied and disabled 



ERIC 
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FIOJBE 9-B S: 



r 



Summary (coniir.v.cd) 




1 ANSI A1I7.1 Making builciinp^s accessible and useable by the physically 



2. Birren, James Psycholop.y of aging * 

3c Corier.t, K.N. et al. Ramps or sLairs, Applied ergonomics . 

4. Diffrlent, Niels, et ai. Humanscale 1/2/3 . 

5. Dixon, Charles E A study ro determine the specifications of wheej Lcjiair_ 

ramps * 

6. Floyd, W.r. et ai. A .vtudy of the space requirements of wheelchair 

users, P araple[;ia . 

7« Gold.^mith, Selwyn. Desipning for the disabled . 

8. Grand joan, btieene Err,ono;nics of the home , 

9« Kira, Alexander, ll^e Da th room . 

10c Leonard, JcA. S udies in blind mobility. Applied ergonomics . 

11. McCormlck, Ernest J. Hu^a u lictors engineering . 



12. McCullough, Helen E. et ai. S pace and design requirements for w heel- 

chair kitchcn *3 . 

13. Murrell, K.F.H. Ergonomics . 

lA. Steidl, Rose E. i>A al Wo rk in the home . 

1 5 . Temp .''e i , John A . Max r sh<ii>e ar.d hi:nan movement . 

16c Tliiberg, Sven et al, Anatom/ for planners . 

17. Waiter, Felis. Four ar<^'b L I cctural movement studies for the wheelchair 



handicapped , 1971. 



and ambulant disabled. 



18. Bra 



ttgard, Sven Olaf . Unpublished research at the University of Goteborg, 



Sweden, 1967 -7A. 
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FIGURE 10- S: 
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DESIGN MATRIX: CONTROLS 

• Potential problem 

O Problem 

O Severe problem 

0 Impossibili ty 



1 Vertical 
Location 



2 Horizontal 
Location 



3 Type 



A Size 



5 Texture 



6 Complexity 



7 Logic 



8 Feedback 



9 Activist! on 



10 Force 
Required 



II Mode of 
Activation 



stretch up 
reach up 
middle range 
bend over 
kneel down 

long reach 
close 



button 

lever 

knob 



discrete settings 
continuous settings 
with accompanying instructions 
requiring constant use 



) 



12 Vielblllty 




28 



illogical means of activation 
Illogical orientatloa to user 
Illogical orientation to controlled item 



visual feedback 
audio feedback 
tactile feedback - 
presence of time lag 
sensi tlve control 
coordination required 

touch only 

single finger — 
two or three finger grasp 
one hand grasp 

two hands — 

ana movement — 
foot 



other, including head h torso 

less than two pounds 
between two and ten pounds 
more than ten pounds — 

rotate less than 90° 
rotate more than 90° 
slide left or right 
slide up or down — 

pull 

push 

lift - ^ 

lower 

automatic 

well lit 

poorly lit/shadow 
obncured . * ^ 



I 
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Subsystem Recommendations for Elevators 



2sn: 




a o o o o 
o o ooo 



20' 



55* 







: y 




.J 


i — 



center opening door electronic detector control panel height control location 

and safety bumpers 




) 



o 
o 



o 
oo 



projecting push floor button remains button layout 

buttons depressed and liphts 2 row odd/even 

up 





tactile floor nuni>er railing all around railing height 
location 




raised graphics 



combined audio and 
visual signals! 



Recommendations for Further Research - 

While the above features are currently available they are not necessarily used 
in elevator design. Design attention is required in the following areas: 

1. A consistent control format should be agreed to by all manufacturers, ^^^^^ 
especially for tnc trcatncnt of floor outtons m ei.t;vciuoro oorvlng/ 
numbers of floors or zor 2s within a building. 



ERLC 



2. 
3- 
A. 



A consistent legible graphic display of information should be developed, 

All important information diriplays should be mUi.tisenrJory . 

Control information and control feedback should be provided in both 
visual and tactile modes. Rdised numbers or other tactile cues should 
not appear on biitlons but rather next to thorn where thoy will not 
cause accidental activation. 

30 



FIGURE 12A-0 (coiitinueu) 





DIMEflSION 


— . 1 -. . ^ 

SOURCE 




U.S. 






D 


32 In 


8Icin 


Southern 




42 


107 


NC, WV 


E 


1 1/2 


3.8 


NC. WV. South Bend. Univ. of Texas Svstcm,TiDie S»v«r Std«.,ANST 


F 


36 


91 


MA, CA 




42 


107 


MT 




48 


122 


W, UT, Graphic Stds., Access Chicago 




52 


132 


HEW. Univ. of Texas System. Time Saver Stds. 




54 


137 


NC 


6 


15 


38 


Vet Adm. (side entry) 




16-18 


41-46 


CT 




17.7 


45 


EFW. 1968 




18-20 


46-51 


WV. NJ, Housing the Handicapped 




19-20 


48-51 


MN 




19-21 


48-53 


DE, Access Chicago (la) 




20 


51 


NC, ANSI. HEW, South Bend. Univ. of Texas Svst«n. Granhlc Stds.. 








Time Saver Stds.. Vet Adm. 


II 




n 


^etWf 




32 


81 


(to top) WV. NY. South Bend 




33 


84 


NC, ANST, CA, HEW, Univ. of T#v.b Ry«fPm, Cr«ph< p St-H«. , T<m« 








Saver Stds (o.c), Rnchester 


I 


39 


99 


Graphic Stds. (o.c*). Unlv« of Texas System 




40 


102 


Cmaxlnnim) NC, WV 


J 


36 


91 


NC 




42 


107 


Vet Adm. 






168 


Vet Adm, 




32x32 
4206 


SlxSl 
107x91 


lA 

NC, WV 




60x48 


152x122 


MI 




60x60 


152x152 


li- 


K 


It 


ia 


ve t Adm falde trfltisfer^ 




16 


41 


CT (side transfer) 




18 


46 


Vet Adm. (from same wall w/grab bar) , HEW (side transfer) 




35 


89 


CT (side transfer) 




37 


94 


Housing the Handlcaooed ^slda tranafer'i 




48 


122 


U of Texas System (side transfer) 




66 


168 


VA (side transfer) 




10 


2$ 


.Housing the lfandl^noD£>.l 



FIGURE 12AS - Kxam^ils of L-Gsign Cri^-..-ria TOli.i.T .smu. 




DIMENSION 



U.S. 



36 in 



42 



91cin 



107 



44 
52 



39- 
60 



32 



34 



36 



56 



5B~~ 
57-60 



112 
132 



SOURCE 



NC. V fV . ANS I. HEW. South Bend. Univ. .pf.Texas_^ys tera. Graphic 

Stds.. Time Saver St ds.. Roches ter 



( preferred) HEW 



FL 



~\ CT ;ide transfer) 

I.A 



150. 



152 
81 



IS. 




142 



'-■fe^Ite^d^te^frtr-^)- 



^-^j ANS I, nm. Vniv. of Te xas System. Graphic Stds.^ Time 



S;»vpr SrHc:. 



( minimum) HEW, ANSI , Univ. of Te xas Systcm^Ti me Saver S tds*< 



I^o Chester 



147 



60 



152 



U of Texas System, CT 

Gr aphic St ds> 

(preferred) HEW, Tine Saver Stds.> ANSI 



66 



169 



ERLQ 



72 



183 



210 



(prefe rred) Go lds mith (door svlngg ; In), Hous i ng the Handicapped ^^.try* 
NC, MA, (if >A,^r w .c.) Vet A dm, 

— — — — 

firfinrijpfin-nanlfih Srd.'i, ft ,Rr_r. Z 



Figure 13-S Example of Design Criteria 






DIMENSION 


/ ' 1 1 ^ 

SOURCE 




U.S. 


METRIC 




B 


30-34 in 


/b 
76-86 CI 


Housing the Randicapped 
Uniform 




32 


81 


HEW, HUD-^^PS, South Bend, U. of Texas System, NYC, Time Saver Std: 








Southern, ANSI , NC 




32-34 


81-86 


MN 




34 


86 


Rochester 




36 


91 


Goldsmith, ASLA , Housing the Handicapped 


C 


28 


71 


AS LA 




30 


76 


Goldsmith, Univ. of Texas System 


D 


38-39 


97-99 


Goldsmith 


F, 


\7 


-^0 


Goldsmith, ANSI, HEW, South Bend, Univ. of Texas System, Graphic 








Stds., Time Snver Stds, ASLA, Southern np 




18 


46 


L NYC, ASLA (preferred). Hoiisin- f.hp Hnnri^ ..nppo^ 


F 


32 


81 


_ CT, DE, LA, MO, MS, NY, PA, Rochester 




36 


91 


NYC, ASLA (1-way), MI, NJ, (iraphic Stds. 




^»2 


107 


Goldsmith (minimum), Univ. of Texas System 




44 


112 


FL. nnn-MPS . Uniform 




^i8 


122 


Goldsmith (preferred), NC, NY, HEW, Univ. of Texas System (pre- 








ferred). Time Saver Stds. 




30 


152 


KA, MN. 



8-19 



33 



Figure i3~S (continued) 




DIMENSION 


SOURCE 




u.s* 


METRIC 




72 in 


183 cm 


VSLA (2-way) 


G 


16-18 


41-46 i 


lEW (child rail) 


H 


48 


122 


NC, Walter's Study ^ Vet. Adm. ^ 




Slope 








1:7 
1 • 8 




Housing the Handicappea inaoors; 

OH, MN. NYC, (only if used bv handicapped^ 




1:9 




Walter's Study (ambulant, 10' ramp) 




1:10 




MA Walter's Study (wheelchair user, 10 'ramp) Souther, Uniform,^ 








HUD-MPS (with mavlmum heieht of 1') 




1:12 




Graphic Stds, ASLA, Goldsmith, ANSI, HEW. South Bend. Univ. of * _ 








Texas System, Time Saver StJs..,^! rcr ' fi Study (20'), VA, Smirhern. 








D9 NSBR, HUD-^^l'S, Rochester 




1: 16 


- 


Walter's Study (wheelchair user^ 20' ramp) 








Vet, Adm. (preferred) = 




8-10% 




VA. ^ 










T 


0 


s 


Goldsmit-h Cmin.) ^ 




3 


—.i^ 

8 


Goldsmith (pref.) ■ 




9v9 


_/X_/ 


i NTC 


11, 




oXD 


Goldsmith 




A v9 




Graphic Stds. — 




hXZ 


1 OvlO 

X V A XV 


Vet. Adnu , 










7 
J 




5 


U of Texas System, HEW — — 






10 


Vet. Adm. ^ 




0 




Housing the Handicapped 
















-- 











































































ERIC 34 8-20 



Figure 14-S example of Dosiyn Criteria 
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KI TCHl'N; SLNK/COU NTI'R 









^ — - 

SOURCE 




U.G. 




A 


9 in 


22.5 cm 


Goldsmit:li 


B 


21.6 


55 


Gxandjcan-Krnon . of Ciic hone __ 




24 


61 


lA. Uniform. Southern. U of 111 ^clearance for knees) _ 




26 


66 


ilumanscnlc 1/2/3, nold^mitli. MA NY > Housing the Handicapped 




29 




NC — 




29,5 


75 


Graphic Stds., Univ. of Texas System. CA 




30 


76 


HFW > ^ of 111 (clearance for chair arms) 


C 


31 


79 


Time-saver Stds., Goldsmith (nrGf.) • 




32.5 


82.6 


Goldsmith (Max) 






85 __ 


:^nt'l. Swed. Inst for Bide. Research. 1965 




V, 


R6.4 


Mr, wv rMnv) . 


D 


20 


50 


D9 NSHR 


H 


16 




Goldsmith ^ 




21k 


61 


Hiimnnscale 1/2/3 


F 


Ik 
30- 


61 
75 


U 01 ill. 




36 


90 


(Max) Univ. of Texas Svs tem 




30 


75 


Housing the Handicapped 

not normittcd - Vet. Adm. 


w 






HKW, Vet. Adm, 


L 






MC. WV. VA. HEW, Vet. Adm. 


M 


5 


12.7 


U of 111 ^ ' ' 
-Houslriij rhp. H*indicapped_ 




— 


J,2.7- — 
15-4 





8-31 
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Fiqure 15-S Example of Design Criteria 
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DIMENSION 



U.S. 
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36" 



38 



AO 



5.1^ 



35 




30 



36 



AO 



A6 



55 



57 



METRIC 



91cm 



97 



102 



136 



lAO 



76 



91 



102 



117 



lAO 



1A5 



SOURCE 



Humanscale 



Walters Study 



Univ. of Texas System, Goldsmith 



Goldsmith 



Univ. of Texas System 



Humanscale 



Goldsmith 



Humanscale 



lTn^v. of Texas System 



Walters Study 



Humanscale 



Goldsmith 
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Figure 15-S (continued) 





DtUENSION ^ 


^ SOURCE 




U.8. 








00 


1 Aft 


Univ. of Texas System 






244 


Walters Study 










E 


24,5 


62 


Humanscale 




48 


122 


Walters Study 










F 


40 


102 


Humanscale , , . \ 




— &2 

JO 


126- 

147 


Wftltegg Studyi Syatcsarq i ^ciQS * « '^i^ ' 

Goldsmith 




O A 

84 




ASLA-( large chair) 




43 


110 


Brattgard 1 (minimum) 


G 


65 


1 A C 
iOJ 


Goldsmi th 




74.3 

7 Q 
I J 





DidLtgard i 

Humanscale 




OA 
70 




ASLA 




134 


3.35M 


Wa 1 te rs S tudy 


H 


36 


91 


Humanscale 








Walters Study 




J/ 


ou 


Brattgard 1 


I 


48 


122 


Walters Study 










J 


51 


130 


D9NSBR 




60 


152 


Time Saver Stds. , ANSI 




0^ 


13 O 


Goldsmith, Univ, of Texas Systems 




0 3 


1 AO 
xou 


NC 




64 


163 


ASLA 




6S 


165 


NYC 




72 


183 


Humanscale 




ftA 
oo 


^1 ft 


Walters Study 




3U • OhX 


1 9ft Av 
LLO • OX 






^7 76 
J I • I \> 


1 A6 7 


University of Illinois Study 




60 


150 


Brattgard 1 (desireable) 




50 


130 


Brattgard 1 (minimum) 
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